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Comments on the 802.16m Frame Structure Baseline Content for Relay
Jeff Bonta, Steve Emeott
Motorola
1 Introduction

Within C802.16m-08/118r1, section 11.4.4 on "Relay Support in Frame Structure" limits the definition of a "Relay" to the context of an infrastructure relay (ala IEEE 802.16j). The “Relay” context should also enable a mobile station to be an ad hoc relay for another mobile station(s). Furthermore, Figure 11.4-5 excludes provision for coexistence of infrastructure relay with mobile station relay.  Contribution C802.16m-08/003 describes the use of an Ad Hoc Zone to enable opportunistic ad hoc relay. We propose substitute text and figures to enable opportunistic ad hoc relay as an independent option or coexistence option with infrastructure relay.
2 Proposed Changes to Section 11.4.4 and Figure 11.4-5
Modify text in clause 11.4.4 as follows:
When the relay support is enabled, in order to support relay operations, the definition of IEEE 802.16m DL and UL time zones sub-frames is expanded to support communications with RSs as well as communications with MSs. Similarly, the definition of IEEE 802.16m UL sub-frames is expanded to support communications with RSs as well as communications with MSs or ARSs (Ad hoc Relay Stations). An example Example relay-enabled TDD frame structures supporting both RSs and ARSs are is illustrated in Figures 11.4-xxx and 11.4-yyy. The top half of the figures shows the frame structure from the perspective of the BS and the bottom half shows the frame structure from the perspective of the RSs and ARSs. In order to support relay operations, an additional IEEE 802.16m DL relay zone, and an additional IEEE 802.16m UL relay zone, and an additional IEEE 802.16m Ad Hoc Relay Zone are introduced to the frame structure. The UL sub-frames may include an UL Relay Zone, or an Ad Hoc Relay Zone, or both as illustrated in Figure 11.4-xxx. At times of low traffic demand, the IEEE 802.16m Ad Hoc Relay Zone and UL Relay Zone may be grouped into a multi-frame as illustrated in Figure 11.4-yyy. Receive/transmit transmission gaps for the RSs are required between the IEEE 16e DL zone and the IEEE 16m DL relay zone and between the two consecutive IEEE 802.16m DL relay/access zones and between the IEEE 802.16m UL relay/access zones to allow the RSs to transition from receive to transmit operation and vice versa. These gaps are required only for the RSs and thus appear only in the RS frame structure. A receive/transmit transmission gap for the ARSs is required following the IEEE 802.16m Ad Hoc Zone to allow an ARS to transmit during the Ad Hoc Zone and receive from the BS in the next IEEE 802.16m DL sub-frame. The BS may transmit to MSs or receive from MSs during these gaps.
Replace Figure 11.4-5 with the following two figures:


[image: image1] 
Figure 11.4-xxx: RS and ARS Support in TDD Frame Structure with Independent Sub-Frames

[image: image2] 
Figure 11.4-yyy: RS and ARS Coexistence Support in TDD Frame Structure in Alternating Radio Frames
3 References
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[2] IEEE C802.16m-08/003 (“Ad Hoc Relay Frame Structure”) 







































































































































































































































































































































802.16e


DL Zone











802.16m


Ad Hoc Relay �Zone


MS->MS

































































































































































































































































































































































































































































































































































































































































































































































































































































RS or ARS Frame Structure





RS and ARS Frame Structure





BS Frame Structure











802.16m


Relay UL


Zone


RS -> BS


MS -> BS











802.16m


Access UL Zone


MS -> RS


MS -> BS














802.16e


UL Zone











802.16m


Relay DL


Zone


BS -> MS


BS -> RS











802.16m


Access DL Zone


RS -> MS


BS -> MS














802.16e


DL Zone





BS/MS/RS Processing Interval = 2 sub-frames = 1.23 ms





Radio Frame = 5 ms





Sub-frames





DL/UL Switching Point





Transmission gap to allow RS to 


switch between RX and TX











802.16m


Relay UL


Zone


RS -> BS


MS -> BS











802.16m


Access UL Zone


MS -> RS


MS -> BS














802.16e


UL Zone











802.16m


Relay DL


Zone


BS -> MS


BS -> RS











802.16m


Access DL Zone


RS -> MS


BS -> MS





BS Frame Structure


























BS/MS/RS Processing Interval = 2 sub-frames = 1.23 ms





Radio Frame = 5 ms





Sub-frames





DL/UL Switching Point





Transmission gap to allow RS to 


switch between RX and TX











802.16m Access UL Zone �MS -> RS, �MS -> BS





16m Relay UL Zone �RS -> BS, MS -> BS














802.16m Access DL Zone �RS -> MS, BS -> MS





802.16e UL Zone





802.16e DL Zone





Radio Frame = 6 ms





16m Relay DL Zone �BS -> MS, BS -> RS











802.16m Access UL Zone �MS -> RS, MS -> BS





802.16e UL Zone











802.16m Access DL Zone �RS -> MS, �BS -> MS





16m Ad Hoc Relay �Zone    MS->MS





DL/UL Switching Point





802.16e DL Zone











802.16m Access UL Zone �MS -> RS, MS -> BS





802.16e UL Zone











802.16m Access DL Zone �RS -> MS, �BS -> MS








802.16e DL Zone





16m Relay UL Zone �RS -> BS, MS -> BS











802.16m Access UL Zone �MS -> RS, MS -> BS





802.16e UL Zone











802.16m Access DL Zone �RS -> MS, BS -> MS





16m Relay DL Zone �BS -> MS, BS -> RS








802.16e DL Zone








[image: image3.bmp] 

